June 24, 1952 

F. D. MOYER 
VAPOR VENT FOR FLOATING ROOF TANKS 
Filed June 25, 1945 

2,601,317 

Il 
Il 
i I 



Patented June 24, 1952 2,601,317 

UNITED STATES PATENT OFFICE 

2,601,317 
VAPO VENT FOI FLOATING IOOF TANKS 
-Frederick D. lIoyer, Chicago, Ill., assigI!or fo Chi- 
cgo Bridge & Iron Comgny,  corporation 
of Ilino 
Alction June 26, 
15 .Claires. 

1 
This invention relates to a vapor venting 
means or a floating roof tank. 
Floating roof tanks include a shell for holding 
the stored liquid and a roof that floats on top of 
the liquid. Sealing means are provided between 
the roof and the shell of the tank to prevent 
contamination of the stored liquid and to reduce 
evaporationiosses. When the tanks are used îor 
storing volatile liquids, vapor forms under the 
roof. When this vapor bas accumulated in rela- 
tively large quantities it is necessary that it be 
vented to the atmosphere. The present inven- 
tion relates to an improved venting means per- 
mitting the escape o,f the vapor whether as 
formed or when a predetermined pressure ha 
been reached in the vapor-space. 
The invention includes broadly a vapor vent- 
ing means comprising a primary vapor space 
located above the surface of the stored !iquid, a 
secondary vapor space separate from the pri- 
mary vapor space, communicating means con- 
necting the two vapor spaces, vent means in the 
secondait vapor space at a point remote from 
the communicating means, means for maintain- 
ing a ,higher pressure in the primary vapor space 
than in the secondary vapor space during vent- 
ing, and means for returning condensed liquid 
from the vapor to the stored liquid. In a Dre- 
ferred form there fs provided a downwardty ex- 
tending barrier around the roof adjacent the 
edge thereof and extending down into the !iquid, 
so that the primary vapor space will be located 
within the confines of the barrier and beneath 
the floating roof. The secondary vapor space is 
thon between the barrier-and the edge of the 
roof-and the shell of the tank. A passageway fs 
provided through the barrïer so that vapor may 
escape from the primary vapor space into the 
secondary vapor space. A vent open to the at- 
mosphere fs provided in the secondary vapor 
spaceat a point remote from.the passageway. 
tf :if fs desired to vent the vapor only when a 
predetermined vapor pressure has been reached 
in the primary vapor space, the inner end of the 
pasageway may be arranged so as to be 
mersed in the liquid until this predetermined 
pressure hasbeen reached. 
In-the ordinary floating,roofs where the shseil 
issubstantially cy]inrlrical and-the roof fs sub- 
stantially circutar the vent opening to the at- 
mosphere,can be located 180 ° from the passage- 
way. Vapor flowing through the passageway in- 
fo :the:secondary vapor space-will thon flow in 
opposite directions:around the tnk fo, the vent. 
During 'his tzavel'liquid,vill condense from the 
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vapor and.all.into çle stored liquid between the 
barrier and the she!l of the-tank. hen he 
vapor flows frm the relatively high presstu'e 
primary vaPor,space into the low pressure sec- 
5 endary vapor space a refrigerating action wfllbe 
caused by the expansion of the gas. This-refg- 
erating action aids in Condensing some of the 
vapor, and-this condensed liquid will fall by 
graity into the stored liquid. 
i0 The invention may be used on.either a single 
dock roof or a double dock roof, and the venting 
means may be caused to operate either at a pre- 
determined vapor pressure or as soon as any 
vapor fs formed. When the inventionis used on 
t5 a single dock roof the barrier separating the 
primary and the secondary vapor spaces may be 
an annular pontoon around the edge of the,roof. 
When the invention fs used on a double deck roof 
wherein the roof itself ac as a pontoon the 
0 barrier may be a depending cylindrical lplate, 
either arranged adjacent to the roof or spaced 
inwardly from the edge of the roof. 
The invention will be described as related to 
the embodiment shown in the accompanying 
25 drawings, Of the drawings Fig. 1 fs a :plan view 
of a floating roof tank embodying the invention, 
and Fig. 2 fs a vertical section taken along line 
--2 of Fig. I. 
in the embodiment shown in the drawings-the 
:.»o fioating roof tank comprises a shell 
single deck fioating roof |,| therein. The,roof fs 
Iower at the centeç than at its edge and is,pro- 
vïded wit2] a depending annular pontoon 2. ïn 
he conter f the roof there fs provided a, cy!in- 
35 drical pontoon 3 arran,ged.on top of the rooî 
so that it will be,immersed inany tain water tha 
collects on top of,the-roof. This contra! pontoon 
gives added buoya.ncy to therof whCn under 
!oad of water. In contact with:the in.ner surface 
40 of the shell,of tle,.ta.nk:th_ereis!ocated:4he:ordi- 
na.ry fiat sealing membr 4 slpported f]:0m e 
roof, inany desired manner. A flexible sea]ing 
member -   extends: f-fore :he edge Of- the róof- fo 
the top of the fiat ,sealing member-[4 and fs 
,15 usually a fabric,impregnated with a fle:ible im- 
pervious material. 
A pipe| extens throgh oe portion f tle 
annular ponto0n. |, and this pipe has,its.ier 
end lower than i outer end so that the er 
50 end-will ordinarily be immersed n ,t!e Stoed 
!iquid  7..A "cent $ 8 openig to ,th,e atmosphe_rc 
fs located .sUbstantialiy t80 ° a:'ound th ::r00f 
fom the pipe, |. 
When vapor fs formed in the 'tank it 
55 lect in the pçimaY vapor space ! 9 !nier the deck 
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of the floating roof and within the confines of 
the annular pontoon 2. The secondary vapor 
space 20 is located between the annular pontoon 
2 and the shell  0 of the tank. As the fiat seal- 
ing member 4 contacts the shell of the tank the 
secondary vapor space is actua]ly between the 
annular pontoon 2, the fiat sealing member 
and the flexible sealing member 
When suflicient vapor has accumulated in the 
primary vapor space J9 fo raise the roof so that 
the inner end of the pipe $ is exposed, vapor 
will escape from the primary vapor space 
through the pipe $ into the secondary vapor 
space 20, and wfll then flow in opposite directions 
around the roof and escape through the vent 
A baffie plate 2 is provided opposite the outer 
end of the pipe  $, and this plate will aid in con- 
densing liquid from the vapors. 
As the pressure within the primary va.pot space 
9 is greater than that within the secondary 
vapor space 0, the vapor flowing through the 
pipe $ and into the secondary vapor space wi!l 
expand, and this expansion produces a cooling 
effect on the vapors. Whfle the vapor is fiowing 
through the secondary vapor space to the vent 
8, much of the vapor will condense, and the re- 
sulting liquid will fall by gravity into the stored 
liquid that is between the annuIar pontoon 
and the fiat sealing member 4. When sufiïcient 
vapor has escaped from the primary vapor sDace 
9 fo materially lower the pressure within the 
primary vapor space, the annuIar pontoon |2 
wfll sink back into the liquid until the inner end 
of the pipe 0 is immersed in the liquid. No 
more vapor will flow untfl the pressure has been 
again increased to a predetermined value. 
Having descïibed my invention as related to 
the embodiment set out in the accompanying 
drawings, if is my intention that the invention 
be not limited by the detafls of description unless 
otherwise specifled, but ra.ther be construed 
broadly within its spirit and scope as set out in 
the accompanying claires. 
I claire: 
1. In a floating roof tank comprising a shell 
adapted fo store liquid and a fioating roof there- 
in having its peripheral edge spaced from the 
shell, an annular barrier extending downwardly 
from the roof forming a primary confined vapor 
space located above the surface of the stored liquid 
inside the barrier, and a secondary confined vapor 
space located above the surface of the stored 
liquid and outside the barrier separate from the 
primary vapor space, communicating  means con- 
necting the two vapor spaces and being norma!ly 
closed by the stored liquid, a vent pipe means in 
the secondary vapor space ai a point remote from 
the communicating means, said communicating 
means being so arranged that a higher pressure 
is required in the.primary vapor space than in 
the secondary vapor space during venting. 
2. The vapor venting means of claire i wherein 
the communicating means remains closed by the 
stored liquid until a predetermined pressure has 
been reached in the primary vapor space. 
3. The vapor venting means of claire i wherein 
the secondary vapor space is above the liquid 
surface between the edge of the roof and the 
shell. 
4. The vapor venting means of claire i wherein 
the primary vapor space is beneath the roof and 
the secondary vapor space is above the liquid sur- 
face and between the edge of the roof and the 
shell. 
5. In a floating roof tank comprising a sub- 
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stantially cylindrical shell adapted fo store liquid, 
a substantially circular floating roof thereon and 
a flexible seal between the roof and the shell, said 
roof having a downward]y extending annular 
; barrier forming a primary confined vapor space 
located beneath the roof and above the surface 
of the stored liquid and a secondary confined 
vapor space located above the !iquid and beneath 
the flexible seal between the fioating roof and 
10 the shell, communicating means normally closed 
by the stored liquid and connecting the two vapor 
spaces, and a vent pipe mea.ns in the secondary 
vapor space ata point substantialIy 180 ° from the 
communicating means. 
1; 6. The vapor venting means of claire 5 whe'ein 
the barrier extends around the edge of the roof 
and downwardly into the stored liquid with the 
primary vapor space befl]g within the confines 
of said barrier. 
20 ï. ïhe vapor venting mesns of claire 5 wherefl] 
the barrier extends around the edge of the roof 
and downwardly into the stored liquid with the 
primary vapor space being within the confines of 
said barrier, and the secondary vapor space be- 
2 ing between the barrier and the shell of the 
tank. 
8. The vapor venting means of claire 5 wherein 
the barrier extends around the edge of the roof 
and downwardly into the stored liquid with the 
0 primary vapor space being within the confines of 
said barrier, and with the communicating means 
extending through said barrier. 
9. The vapor venting means of claire 5 where- 
in the communicating means comprises a pas- 
35 sageway with the end of the passageway adja- 
cent the primary vapor space being immersed in 
the stOïed liquid until a predetermined pressure 
has been reached in said primary vapOr space. 
10. In a floating rooftank comprising a sub- 
40 stantially cylindrical shell adapted to store liq- 
uid, a substantially circular fioating roof there- 
in and a flexible seal between the roof and the 
shell, a barrier around the edge of the roof and 
extending downwardly into the stored liquid 
4 forming a primary vapor sDace under the roof 
located within the confines of said barrier and 
above the surface of the stored liquid and a sec- 
ondary vapor space at the edge of the roof be- 
neath the flexible seaI between the barrier and 
50 the shelI of the tank and above the surface of 
the stered liquid, a pipe connecting the two vapor 
spaces, and a vent opening from the secondary 
vapor space and located substantially 180 ° from 
the passageway. 
 11. The vapor venting means of claire 10 
wherein the barrier is an annular Dontoon lo- 
cated beneath the roof. 
12. The vapor venting means of claire 10 
wherein the barrier is an annular pontoon lo- 
60 cated beneath the roof and the pipe extends 
through the pontoon, the inner end of the pipe 
being under the liquid surface until a predeter- 
mined pressure has been reached in the primary 
vapor sDace. 
6G 13. In a fioating roof for a liquid storage tank 
including flexible sealing means between the roof 
and the side walls of the tank and said roof 
havin" an outer annular pontoon adapted fo be 
immersed in the stored liquid, said pontoon de- 
70 flning an inner vapor space above the stored 
liquid and beneath the roof and said pontoon 
defining an outer vapor space above the stored 
liquid and beneath the sealing means, means for 
permitting escape of air from the inner vapor 
ï5 space when liquid is being introduced into said 
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tank and for permitting entrance of air into the 
inner vapor space when said tank is being 
drained, during that period of filling or draining 
when the roof is resting on the bottora of the 
tank, coraprising a first vent extending diag- 5 
onally upwardly and outwardly through the pon- 
toon and coraraunicating with said vapor spaces, 
a second vent coraraunicating with the outer va- 
pot space and the atraosphere, the inner end of 
said first vent being so positioned as tobe ira- ïo 
raersed in the stored liquid when the roof is float- 
ing therein. 
14. Vent raeans for a floating roof tank hav- 
ing a fioating roof having a deck and an outer 
annular pontoon defining a vapor space inside 15 
the pontoon beneath the deck and a separate 
confined space outside the pontoon coraprising 
a vent extending through the pontoon and hav- 
ing an inner end opening to the space inside 
the pontoon and norraally imraersed in the ]iq- 
uid in the tank, said end being so positioned in 
said pontoon to be re]atively raised above the 
level of the ]iquid with relative upward raove- 
raent of the pontoon in response to increasing 
pressure in said vapor space, the other end of 25 
said vent being in coraraunication with the space 
outside the pontoon, and raeans connecting said 
space outside the pontoon with the atraosphere. 
15. Vent means for a floating roof tank hav- 
ing a floating roof having a deck and an iutei 30 
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annular pontoon defining a vapor space inside 
the pontoon beneath the deck and a separate 
confined space outsidi the pontoon coraprising a 
vent extending downwardly through the pontoon 
and having one end opening through the inner 
side wall of the pontoon at a point belo,w the 
norraal liquid level whereby said end is nor- 
raally iraraersed in the liquid in the tank and 
adapted to be relatively raised above the level 
of the liquid with relative upward raoveraent of 
the pontoon in response to increasing pressure 
in said vapor space, the other end of said vent 
opening through the outer side wall of the pon- 
toon, and raeans connecting the space outside the 
pontoon with the atraosphere. 
F!EDERICK D. MOYE!. 
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